In this paper we demonstrate a system that automatically annotates text documents with a given domain ontology's concepts. The annotation process utilizes lexical and Web resources to analyze the semantic similarity of text components with any of the ontology concepts, and outputs a list with the proposed annotations, accompanied with appropriate confidence values. The demonstrated system is available online and free to use, and it constitutes one of the main components of the KDTA (Knowledge-Driven Text Analysis) module of the CASAM European research project 1 .
Introduction
Reasoning about the content of text documents constitutes a key challenge to every semantics-aware document management system. One step towards this direction is the design and development of new methods that enable the automated annotation of plain text with ontology concepts. Such techniques enable the transfer of useful information from text documents to ontology structures, and vice versa. Motivated by this effort, the CASAM research project introduces the concept of computer-aided semantic annotation to accelerate the adoption of semi-automated multimedia annotation by the industry. In previous work, we presented part of the KDTA (Knowledge-driven Text Analysis) module of the overall project architecture [5] , that is responsible for the automated annotation of text documents. In this work we demonstrate the component that automatically annotates text documents with ontology concepts.
The contributions of this work lie in the following: (a) a prototype implementation of a system that automatically annotates plain text with domain ontology concepts, using thesauri (e.g., WordNet) and Web resources (e.g., Wikipedia), and (b) a Web demo that is, publicly accessible. The rest of the paper is organized as follows: Section 2 summarizes the methodology of the text annotation with ontology concepts, while Section 3 presents the on-line demo that is publicly available. Finally, Section 4 concludes and provides pointers to future work.
The author conducted part of this work while in the Bioinformatics Group, Biotechnological Center, Technische Universität Dresden. 
Automated Annotation of Text with Domain Ontology Concepts
Text annotation with ontology concepts constitutes a fundamental technology for intelligent Web applications, e.g., Semantic Web, and for this reason, there has been a large focus in this research direction over the past few years, e.g., [1, 2] . However, most of the previous approaches required a lot of human intervention, or were able to annotate only specific parts of text, like named entities. In our recent work [5] , we presented a new method for the automated annotation of plain text with concepts residing in a given domain ontology. The method combines a pre-processing and a semantic annotation phases (Fig. 1) . In the pre-processing phase the text is processed syntactically and semantically by generic tools. The semantic annotation phase, which is the core of the method, utilizes the WordNet thesaurus 2 and the Wikipedia electronic encyclopedia 3 . The proposed method combines measures of semantic relatedness and word sense disambiguation (WSD) algorithms to annotate text words with ontology concepts.
In Fig. 1 the architecture of the KDTA component of CASAM, as well as the details of the semantic annotation process are shown ( Fig. 1(a) and 1(b) respectively) . The latter is the core of the proposed method and utilizes WordNet, and Wikipedia as knowledge bases, as well as two respective measures of semantic relatedness: a dictionarybased measure, namely Omiotis [4] , which is based on WordNet, and a Wikipedia-based [3] . Both measures have been shown to achieve state-of-the-art performance in measuring word-to-word semantic relatedness [4] . Both methods are also very efficient.
System Demonstration
A Web application that implements KDTA is publicly available online 4 . Firstly, the user may upload an ontology in OWL format or may select an already existing ontology by leaving the corresponding browsing path empty. This will load the default ontology of the environmental domain. Next, the user may select the text to be annotated. As Fig. 2 shows, there is already a list of text documents in the server that can be used, pertaining to environmental news. Alternatively, the user may write the text to be annotated in the provided text area. Finally, in Fig. 3 the results of the suggested annotations are shown. Column 1 is the id of the annotation, columns 2 and 3 are the start and end offsets of the annotation measured in characters, column 4 is the ontology concept that matches the respective part of the text, column 5 is a confidence value from 0 to 1, and column 6 is the source term from the given text, that led to the choice of the annotation. The method was experimentally evaluated in two domains, environmental and biomedical. For the environmental domain two datasets were examined provided by LUSA 5 and Deutche Welle 6 , while for the biomedical domain MEDLINE abstracts were used. The performance was measured in terms of Macro Average Precision, Recall and F-measure with the aid of a manually created gold standards for each dataset. The results show that the method can achieve high F-measures, up to 73% in some cases. Analytical results and a detailed description of the evaluation process have been presented in [5] .
Conclusions and Future Work
In this paper we have presented briefly an on-line web application of a system that annotates automatically text documents with concepts from a given domain ontology. The annotation system has already been embedded in the CASAM prototype successfully, and evaluation results have shown that provides accurate text annotation with ontology concepts. In the future, we plan to investigate the usage of more measures of semantic relatedness, and attempt to ensemble their confidence.
